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[#Itff^<£>i£ffl] 

[»3&E 1 ] TO-C50kb~150kbH 1 flOftte^KWKIg^Sfifc^'f 

[lf^2] ¥W80kb~120kbK 1 «0|R|^2SRMfcf£56S *ifc-e>r 
^n+hT-^ h <OM fc&M^-X-$:m^2>Z.t$:!&WLtir& mitt-? v tf>^ 

[lf«3] WC90kb~110kbK 1 «Oft|^-e|IKWHI9!3e$^^'f 

If 1 ~ 4 tf>v>1* fuHdfBftOv y tf > 
Iff 6 ] -77lf> ^««#HLA««-C & h , If 1 ~ 5 <D \,*-ftifr 

o 

[|f ^ 9 ] If 3^ 1 ~ 8 (D^-f tHrtZ&WttD-* y tf > <fc «9 ^ 0 

nt«i o] ~9<7)v>-rtL^^iamo^tc«t ^m^n^^f 
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2/ 



1 1 1 If*^ 1 0 KtRm<Z>&fc=f-1> t 3- Kt*5SSo 

[itm^ 1 2 ] 1 1 Kmmvs&mztt-r&ffifoo 

nmm i 3 ] w« i o niaiRoa^o-*^®* ?ti±*offi*i«^ 

[f&^SMffl&I&<W] 
[0 0 0 1 ] 

[0 0 0 2] 

[^*<7)^#f] 

t^^v^fx.?,^ ifiF^o^jta^^ft^H^abSW^ti, IS Hitter «± 
[0 0 0 3] 

yjA^r y \£ ? r> ygk<DMfc : ^M~? - ft - t LT (is ingle nucleotide po 
lymorphisms (SNPs; f->!^l/^f K^fcv^f^otf 7>f MOafe^ 

telC2ffi^*-C**o SNPsii, ^mJ^H^T^f>5kbmrt~10kbmF*9lC^-r 
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[0 0 0 4] 
[0 0 0 5] 

##t£te#*0lKfc h^smmc^ (hla) itfc 

tZo 

[0 0 0 6] 

(psoriasis vulgaris; MIM 177900) (i> ^SIMJ&SiB £ M&M 
Ltf*U H^A-C^^ti-tiJ: 19 4>©< (0.1%) , ##14^#<7)^il(7)^ 

^ic^itv^o ys ^mzR^mmM^x ^ ^fe#6p2i.3 [n 

hSMf/LJI (HLA) ] , 17q25, 4q-^ MpK i> < OU&'W&g&fcittM 
t&*v»<o^|^5e$^"CV^ (Tomfohrde, J. et al. (1994) Science, 20, 1141- 
1145; Matthews, D. et al. (1996) Nature Genet., 14, 231-233; Nair, R.P. 
et al. (1997) Hum. Mol. Genet., 6,1349-1356; Trembath, R.C. et al. (1997 
) Hum. Mol. Genet., 6, 813-820) 0 
[0 0 0 7] 

hfrX^&o ##t4^#fiHLA-B13. -B17, -B39. -B57, -Cw6£ X &-0rtb V/>o 

tz ifiLyt^ m k fcm $ titz ^ < o ^hla 9 7 * mm. tffim-t&zttf£<%abft- 
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X^h (Brenner, W. et al. (1978) Arch. Dermatol. Res., 28, 337-339; Tii 
likainen, A. et al. (1980) Br. J. Dermatol., 102, 179-184; Ozawa, A. et 
al. (1981) J. Am. Acad. Dermatol., 4, 205-230; Cao, K. et al. (1993) Chi 
n. Med. J., 106, 132-135; Schmitt-Egenolf , M. et al. (1996) J. Invest. D 
ermatol., 106, 711-714) 0 W±071/^H> ft & — M L"Cli ^^BM^IS 
ibhUZ &<7)^HLA-Cw6-e&&o Lt^U Z(Dfflmi±, HLA-B27 ( 
MIM 106300) t(OfflM (^(D^^[Z\t^(Dr\y)V^m%K^ t Wi'f^B^-h^-r 
Z>tzsbM<VWMX$)Z> *5%m.i)*&\<*) tetl&<\tt£^ (Moller, E. and Olhagen 
, B. (1975) Tissue Antigens, 6, 237-246) 0 HLA-Cw6T V)\< £Wf 

-5>##tt^ftS^(i^i i >10% (B^A) ^^45% (SfeAfl) W^ta^ (Ti 
ilikainen, A. et al. (1980) Br. J. Dermatol., 102, 179-184; Asahina, A. 
et al. (1991) J. Invest. Dermatol., 97, 254-258) 0 Z\<Dtz*b, HLA-CitfS^- 

itt m) izmnrnm^m/ r v ;i/^#£l-chla-cw6 t^&m^ffi*^ 
-rt^o wmvt i>mhfrK%*_htiz>o km lt^, hla-c^s^mib 
iz&w-t %> M^mmm^ -n-*m^x^ ti^^^i^ 

[0 0 0 8] 

*%m^btem&, micb (3L^m.$tm&m& z fm&fo? ^ximm&Mmi-B) 

^"bHM-F2 W1.8Mb<7>HLA^ 9 *IIK^#^@^iJ^#r£5fc7 U 40*i£±H]& 
mfztemitt* Z\(Dg.mttX\5\7£Lfz (Mizuki, N. et al. (1997) Genomics, 4 
2, 55-66; Shiina, T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et 
al. (1999) Immunol. Rev., 167, 193-199) o t^-X\ *5&m%tt. 

^m^j-m^ (mho tm&Ltz mmmm^i tm^n^Mm^B^A 

got, HLA-Cif {57-MJSH <D 1060kbEit<7)^&K t>tz^X -^PMT^Htl" Z> 

tixZft^fZo Z\ttli, 96.7kbK im^mx^-^-^mLtztmnhn^ i> 

CDX$>&o 
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[0 0 0 9] 

0 'rJ + J^'i bmRNA^fflv^cRT-PCR^/f^J:tL(i\ L 
*ifcC<7>fi^£fIi^l*lK{i> ^*l£-C^P0U5F1 (0TF3 ; ^v-|s?|T-3) 

(Takeda, J. et al. (1991) Nucleic Acids Res., 20, 4613-4620; Krishnan, 
B.R. et al. (1995) Genomics, 30, 53-58) , TCF19 (SCI ; *fflm^PS5l4«fS 
?-) (Krishnan, B.R. et al. (1995) Genomics, 30, 53-58; Ku, D.H. et al. 
(1991) Cell Growth Differ. , 2, 179-186) ( n ;u * * t** ^ v >jtfc 

TO (Zhou, Y. and Chaplin, D.D. (1993) Proc. Natl. Acad. Sci. USA, 90, 
9470-9474; Ishihara, M. et al. (1996) Tissue Antigens, 48, 182-186; Tazi 
Ahnini, R. et al. (1999) Hum. Mol. Genet., 8, 1135-1140; Allen, M.H. et 
al. (1999) Lancet, 353, 1599-1590) t WLtom^xDi&B^Klmz- 1> HLA 
9 v ^ lffl$&fo<n ^ y a v' — * > V > ^ * a £ "C H5£ $ intz4'D<nWitz tn^feM 
MifrlSTs i"^t>*> HCR (helix coiled-coil rod homologue) , SPR1 (skin sp 
ecific proline rich gene 1) ^ SEEK1 (specific expressed gene in epiderma 

1 keratinocytes 1) „ iSJ^STG (skin specific telomeric gene) (AB029331 
, AB031480, AB031479, ioXZf AB031481) £^tr 0 ifLHiO, ##14<£#^ 

[0010] 

f-C&Sitfci^i. frit*V>0;&l- 7 ^ ht*f§^£*t&52~56kDaS6® 

^^LTio 19 , o y^^fta'f^ K^>f ;i/D ? K 4 ^W^f 
oT»i3j:^mM^^W^E^#A^>^^ra^M$ttTv^ (Liu, C.G 
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. et al. (1996) Proc. Natl. Acad. Sci. USA, 30, 4278-4283) o ZhK, 7° 
v> (Pulkkinen, L. et al. (1996) Hum. Mol. Genet., 5, 1539-1546) 0 

T-*-^^100kb^ im<&W)'kxnMK)fcWL7E.T2>ZtK± 0. Ite^Ovy 

Lxi>mmirz>c\t ij^smxh *> 0 

[0011] 

(1) We50kb~150kbH 1 4H*>#.te"-?ISSfWfcBfc56$ titz-rJ 9 n^x *7 4 

(2) We80kb~120kb^ 1 m^M^xm^Km^ titzTj 9 u^jry- y 4 

(3) We90kb~110kbH 1 iOSiJ^-C^IWf:^$ fitz^r ^ 9 n^x 9 ^ 

(4) fefcTtimgMmMfeTx&z, (i) - (3) n^-rtifriztmv^y 

±T?*«9, ng^of^^ 6 0 * K 1 1 ^ , (1 

) - (4) (D^-ftifrizUm.oi'y tf >^&> 
(6) e>r««**HLA««T?*4, (1) ~ (5) <£>v>-f tL^Kffi^^ 
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7/ 



( 7 ) -wcmn;% t mtn k a^ t*m&M%<n&M-? - * - <r> mm * ifcts-r %> - 

i^#ttfi>> (l) ~ (6) tf>v*1**La»KIB*W>Ty tf y^Ufe, 

j£t»tffKt*!iatts, (i) - (7) wv^-rn^niaiRo^y e 

(9) (1) - (8) <D\,*TtifrKttn<D^v\£*yX&KXn&*)&ttLt:m 

(10) (1) - (9) m»-f*i^KfBftf>3f£HJ: «9#5E$fL/citf5^ 

(i i) do) nEiRoa^**^- K-r*se«, 

(12) (11) Kffitt<&fia«K**-r*#L#, 

(13) (10) HSBIRoatfis^^— < 
[0 0 12] 

^ •?) o 

[0 0 13] 

■&5kw\z&nz>mtt(F>'? ? My mm*, ^lookbtc 1 mnrnte-zmMmz. 

H:i±, ^--^jtf^^^^cJ: *9f§^1-&#— il^^m (monogenic diseas 
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es) , is «t tm&^*f*H^*lini$2&£i3 J; 07* /:lifiIH^t: «t o T&ai 
■f&^Mitti%.1%& (polygenic diseases) tf^tfiZo #itfc^-'ft#lSJi> v> 
r&^ft^^; (common diseases) J Hft^£ti, 

jfiLi±> mmmo } ) mm, mm^, mmmit, mn^m, m, 

, mum, mm^m^t^m^f^ti, -xm^^m^mm^tfiho ttz, g 

mm, mmm, T^^^^ t^^m^mBMrnMi^^ ? v> row^t* 

otv^^^^^t; mm.omm^mmmmtt tt&Kmm&o^m^m 

[0 0 14] 

zti-r, 3?T<Dmmnmzn^t vmrnm m mm,, m 

[0 0 15] 

It, 70ntf7^ h^2~3kbtC lj@^MJgT^«LTV^C^^^tLTV> 
&o iOttOiEURfeOffkog**, STR (Short Tandem Repeat: ffl&&W&M*) 
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CA'j fcf- h-Cab^ (Dib, C. et al.. 1996, Nature 380: 152-154) 0 
[0 0 16] 

mz-l£^§&W%b^ X h t h HLAfUt^-^ ? aff 7^ h <Of$#r H J: titf , 
2m.mm*)ML(D-?4 ? ntf7^ Mi £j8.9kbH 1 o A 3 «9 i£ L <7) v >f 

9 ntf7^ h f± ^12.9kbH 1 ^> 4 :&Xli « L^^-f ? n-^x^-f Mi ft 
6.6kb£lo, 5J^X*£«L<^^ Mi ifel2.6kbtw 1 £;M<b 

W7^Dtr7>f h*f^t, *?j2.4kbH 1 o^t'J^-eMffi^tL^ (Shiina, 
T. et al., 1999, Proc. Natl. Acad. Sci. USA 96: 13282-13287) 0 #3&Wfc 

LTflJffl-f* - £ri ? -C§ h 0 ZtibWj 9 u^^-ft K0^?), ^Li^ 
£-T&^V A^Hisi^r^ * ntf?^ h-7-7J-£$jl00kbH 1 10<£>»J^ 
tiffiflC^tSo ftlOOkbK li<7)i^tv^f h-7-7j-£I2 
tf^^^CJ: 19, Ztib<D-?-l3-<7)7-t>, UtfiStm^frh 100kb~200kb \>X 

if^^ai t offlw^nfetb $ ti, m&)Mitt<vm&z&fct zzt nm& 

0 of J^H*f^^^l00kb~200kbJ^rtt;iig-r^-^-f ^ d-^t-^^ M£># 

, ftlOOkbK l1@cD#J^-e^^^^L7tv-f ^ Dff7^ Y(D^W.-?-J]-*m^ 
[0 0 1 7] 

^i:*^-C HBjlOOkbK HBJ OfiJ^fi, i§?8\ ¥^J^ 50kb~150kbH 

1 <BO#J£\ *f £ L < ti¥*^80kb~120kbK 1 1B<£>#J£\ $ <b f L < li¥ 
^•C90kb~110kbH H®<7)f!l£"C&£o 

[0 0 18] 

#5&lJBKi3v»'r r^lOOkblc HH^ftl^-CllKW^Kse^^J ^fi> 
- * t££ L tz , ftlOOkbil 1 m (7) #J^-ei£^ ^ tt T v ^ ^ tz 1 1 

<. g|5^^^100kbl3 l1H<?)#J^-e^^^-Cv^^^#tfo Mx.li\ 
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#-£I£;eU ^fttU rftlOOkbK HBJ CDfiJ^c^Ttit * < 

<d r#?jiookbtcifio«!i^-ciiKw»wKje$^j *«> «i£-£nth-f£ 

#fi¥*flcisv>"C{iv-*-O«JS{±200kb^ i!Wt:> lOOkbK 1 

fH"(7)fij^-e^ Ltz)&&£ m fe* *K #3§9§<7) r&100kbK 1 fflOf!l£-T?£SK 

[0 0 19] 

h\ Sfc^xng^jg (heterozygosity) **Jftv»l5^ flWf£$3tt*fll«l:ttlS 
[0 0 2 0] 

v^vOntf7^f h^TCov^T^ljlftW^^tiio l~n#g 
(D-?4 ? 4 WHM.MfcTWt*. -etl-Pttm i ~m n t-?2> fc, l~n 

: 

tt&afc^ : (mi+m2+m3+- • -+m n )/n 
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h(7) r^-rn^-g-js (h x ) J fi : 

h x = 1 - (Fmi 2 +Fm2 2 +Fm3 2 • • • +Fm x 2 ) 

fih : 

^xn^jgcT)^: (hi+h 2 + h 3 + - • •+h n ) /n 

S^)¥^6 0 %J£JLt, #3 t < H 6 5 %m±. $ b Hjfi L < 7 0 %JJJLLT 
* & - *-4lv>-6ii:t, <fc «9 mm to £ "7 -7 t? > ^^nTf^ 4 & o 

[0 0 2 1] 

Wb L&^d fc*v^o 8P£L<t±. m#l«IJwJllLi*H«***v\a#||ffl-C**o ' 
& Lvf h^^eJKHitfe^^ 100~200kbJ^I*|-C&*Lt£ , 

ft^fi^lJfflyS, ftfflS^ 46: 909-923, 1991; Oka, A. et al.. Hum. Mol. Gen 
etics 8: 2165-2170 (1999); Ota, M. et al., Am. J. Hum. Genet. 64: 1406-1 
410 (1999); Ozawa, A. et al., Tissue Antigens 53: 263-268 (1999)) 0 
[0 0 2 2] 

KmiLtz^^J-r-ttK* >9W ^o^r^ hffi^-SrPCR-eitttBL, DNAv- 

^>ii:icj: Off 9 :i#-Cl4o J:«5W«^I±, DNAf- y ^fc K*$5-*n**Jflv» 
Tff-9 ^nTtl-Cab^o -ffcfr*^ f7 7°±t3Jilf 1000l@JiJl±(7)-7^^n 
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1"fc:b*>#g!£^K, tf*offll$HUCiJi!l5&t*£ OTtfC** (Braun, 
A. et al., Genomics 46: 18-23 (1997)) 0 *frWt:H, $JxJ;f DNA MassArra 
y™ (MSJ-v-y) (Sequenom Co. LTD, Sandiego, CA, USA; PE Biosystems Co. 
LTD, Foster City, CA, USA) SrfUJB?- & Z. t § & 0 
[0 0 2 3] 

fflv^»*fj&*^rs»"e3b4o SNPtiyvA±-e 300~500&**|-K i ocotj^-e^ 

ifi-ttitb^ feT^^feHjgi5V»-rSNP»*f*affli"* - fc"?> ^Iftjf 

[0 0 2 4] 

Ji> SNP(single nucleotide polymorphism : ^ ^ l^^^ ; itf^rtO 

£fjR& u ztiZitm^m-?- ii - 1 L-c^m^^sitfs?-^ e > ^ t 

(Kruglyak, L. , Nature Genetics 17: 21-24, 1999) 0 Hl^ *#P^<7) 
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^Jg^50%JilT(a-ffi-17%) t , SNP<7)^ y \£ > ynsiy —&&\,* z\t\zl&b 

mtLhfo&o MoT, ^Av^^^tft^^li, 

</\ iWAV^ Ki^I^^DHJ-f^^ b #j30,000l@ (&100 kb \Z— ffi 

[0 0 2 5] 

*5&$^fcBB^J*»f>IRWate^-«:«F3ei- *»CI±, #9x.l2f GRAIL (Uberba 
cher, E.C. and Mural, R.J., Proc. Natl. Acad. Sci. U S A 88 : 11261-5 (19 
91)) ttzlt GENSCAN (Burge, C. and Karl in, S. , J. Mol. Biol. 268:78-94 
(1997)) & t*<D uy\£a.-*?~--7u>f7J± ^ffl^TMLtv^pIitto^^x 
* v >IIit^MiJ m*)M LmqZVfe^fzi&mm*EST (expressed seq 

uence tag) r- KM LXttmfflkmiftl - £ «t o tfit^ - fc 

^t^o £*Lt>tf>*S**3!lw, PCR79^-/z:/n-y£fgj&U RT-PCR-^ 

^MWrfttm h tittlS\ £ h \Z^ 5' RACE is X If 3' RACE^H <£ O cDNA<£S£#& £ 

'J CapSite^-T 79 U —<D7.? 'J -->^*ifHJ: OcDNA^^-Kt-t* 

[0 0 2 6] 

<b H - tit -e e jflL3a*t]5 (hla) mtt%k<n*Mm & se^ifi? 

h £l^5£Lt"v>& (Mizuki, N. et al. (1997) Genomics, 42, 55-66; Sh 
iina, T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et al. (1999) I 
mmunol. Rev., 167, 193-199) 0 ^S&^itfc^-v y bf y ^&f±. <! <7)HLAfM 
^^iiHM^tL#^> 0 ^H^^ioV^-r THLAII^J fc»±, -tr^hn^TtiJJ HS 
ET fi^W^ fn>7ffl! HLA-F Mi^i^cD 3.6 Mb ««t?**o HLAffit 
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[0 0 2 7] 

*|&W^)^ffi{±HLA«J«Jeim^ <>9tffl-f * - § &o 2000^5j! Kl± 

, fML HJDL ftllB, SaH> teteSO tcH4-1"«lSH*^o^y 

Srff -9 :H ? t^„ 
[0 0 2 8] 

3pJffl-t4C:i:OTt|-C**o *fe^-w^n-->^{± % ^^tc^o^tct 
19 ft * 9 - 3&*t? § 4 o 00 x. it, mfcitt&ZkM LO>4 «£ 0 cDNA 9 >f 7 9 

ij -tf- •> 3 >^Ki:i:<J: ( ) lit § £ 0 cDNA^ ^f^'J-li, 

(Sambrook, J. et al., Molecular Cloning, Cold Spring Harbor Laborat 
ory Press (1989)) Klfi^O^feK «fc «9 MS IT *> X ^ U Tfcl£<£> DNA^ ^7*7 
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[0 0 2 9] 
[0 0 3 0] 

Kfc^TitfS^fcfi, cDNAiSi^V ADNA^itL^> 0 ^VADNAKfi 
[0 0 3 1] 

O^rS. #!lx.t£, ^7-v>^^l>?£(Chirgwin, J. M. et al . , Biochemistry 
(1979) 18, 5294-5299) > AGPC& (Chomczynski, P. and Sacchi, N. , Anal. Bi 
ochem. (1987) 162, 156-159) fCi *9 ^:RNA£IM U mRNA Purification Kit 
(Pharmacia) LT:£RNA/^mRNA£ffi ^1"^>o tfc, QuickPrep mRNA P 

urification Kit (Pharmacia) £ t Hi mRNA£li:3gpS£-f & - t & T* 

§ ■?> o 

[0 0 3 2] 

t#^tL7^mRNA^^^te¥^*fflV^-CcDNA^^-ra 0 cDNA<7)^/£te, AMV R 
everse Transcriptase First-strand cDNA Synthesis Kit 
v^Ttf 9 - t (»-ei4o Sfc, «ft»fe^?ft#Be^J&77>f ^-Kfflv»-t\ 5' 
-Ampli FINDER RACE Kit (ClontechSSO is i V# 'J ^ 7 --trilStRfk (polymeras 
e chain reaction ; PCR) £ffiv>fc5'-RACEi£(Frohman, M. A. et al., Proc. N 
atl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al., Nucl 
eic Acids Res. (1989) 17, 2919-2932) CLW\ cDNAO£-J&£ «fc ttfUMB* 
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[0 0 3 3] 

JMiSfLfciWS^tt, 9-\zft AZti&o ^^^-iiUli, 0Ox.tf 

, j$kn*ft±t't&&&fci± > ^9 mm. jmio9, dhs^ hb 

101, XLlBlue) *^*C^:*tmi#B$^*:iJIK-t*^:*^. "CiBffiSft* 

0 ^7^-^ltltli> M13m^^^~. pUC^***-, pBR322, pBluescrip 
t, pCR-Script&i^^f fbti&o n-^>^ WO^L* 

BMi:Lfc»£\ ±IE^^^-Oflfe^> 0J&tf, pGEM-T, pDIRECT, pT7£ £?7) ? ;p 

iB#«£#ol3:jWl % 7i±£JM109, DH5«, HB10U XL1-Blue& ^<7)7vfl§M t L 

lacZ7°n^-?- (Ward^, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) , araB7°n^e-?- (Better <b, Science (1988) 240, 1041-1043 

? ±|E^^ ^-0Hfe^pGEX-5X-l (7 7^y7tt«) . TQIAex 

press systemj (^7^/ttil) , pEGFP, 2fclipET(£0»£\ m^{4T7 RNA 
*°'J p< 7--fc*£H^LT\/>&BL21>W3: Lv>) & fj&^f t> tt& 0 
[0 0 3 4] 

^-tfr&Jt^, pelBv^f-^SS^J (Lei, S. P. et al J. Bacteriol. (1987) 16 
9, 4379 ) *ffiffl1"ft{f«tv>o ; fi^»^<7)^^ *-c7)2gA^ fllx.tfjfrffca/w 

[0 0 3 5] 
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S5fe<Z>3&3^? (Milf, pcDNA3 UvtfhoyvttH) ^> pEGF-BOS (Nu 
cleic Acids. Res. 1990, 18(17), p5322h pEF , pCDM8 ) > B&iifflJM 

(Mx.fi" TBac-to-BAC baculovairus expression system] (^rV^BRL 
tt») , pBacPAK8) , »EiJ*?)f§il^ * *~ (MxJipMHK pMH2) , |&8j*-f 
frAm&<D5tm^9 9- (Mill pHSV, pMV, pAdexLcw ) , l/hn^^^ft 
%<Dm%^? * ~ (Mx.il pZIPneo) , m^&^SkM^? 9 - (Mx.fl TP 
ichia Expression KitJ (>f > tf h n^Vttfi) , pNVll , SP-Q01) , ttMS 
SfcOH^?*- (Mx.il pPL608, pKTH50) 3&*$*lf k*L& 0 
[0 0 3 61 

cho#«> cos«. mHmmjfo^<nW)%MJ&r~<D5&m*uMtLtzm&Mt. 

mi&nx«%mZ^&tzibi~'&m%'yv*- ? ~, Mx.i£SV40-7°n^-?- (Mull 
iganf>, Nature (1979) 277, 108) > MMLV-LTR"7° n ^ — ^ — ^ EFla -fu^~ ^ 
- (Mizushimaib, Nucleic Acids Res. (1990) 18, 5322) „ CMV7°n^-?-& 

(Mx.il »J (**v^v>, G418£^) icJ; «9*J3U-e§^ i^^^Jitttit 

e^) ^^r-rtLif$ ibices ti> 0 i^j: j )%!ffl£.*m'f&'<??-b Ltn 

Mx.il pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, p0P13& £i&&lfb ti& 0 
[0 0 3 7] 

rpM g m t -t z m& k i± , * xm t ^choih^ k ax z mm-r & dhf 

RMttZ^i-Z^? *~ (Mx.il pCHOI&fc-) ^fAU ^M-l^-fe-h ( 
MTX) Hi OilMBS-fra^ffia^f fcft. ifc, itfc^-tf>— i§14?>3&5i£Bfi<j*: 
t4*^i:i±, SV40 mJH^^-t-^itfE^-^^fe^Jiic^ocosTO^fflv^-rs 

(BPV) ^*<OtOS:fflv^;Htl5o $f>C, 
3->Kh9>^7x5-lf (APH) affi^\ f-^v>^r^- -If (TK) sffS^K ;k 
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il^ft >f > ^7 - 'J 7 >^ 7 x 7 - ^f (Ecogpt) Mitt, 

y k KQliS^i (dhfr) mm^Z^&Z. ttfXZ 2> 0 
[0 0 3 8] 

^v-Afe, 7tv fr^mztiz x ^n^mx~r £&mf hit 

7f7 7^M^^- ($!x.l£pAdexlcw) ^ V h n 7 ^ ^ - (^iRtip 

ZIPneo) IH?) *i&v> 0 ^ * ^DNAKJfit^ 

J$A& ^-^^^if^^fi. Ht&Kt&o T^fd - ttfvSm-e&Z (Molecu 
lar Cloning ,5.61-5.63) 0 ^^P^^&^f^ ex vivo&-?& o T & , in vivo 

[0 0 3 9] 

#J±, in vitroiSi Zfin vivo (OM^^hho in vitroOM^^^ LTti, M 
[0 0 4 0] 

v^;u ? tii»o mmmtLxit, m^mmm, mah cho o. e xp . Med 

. (1995) 108, 945) , COS > 3T3, ^n--7 N BHK (baby hamster kidney ) 
, HeLa, Vero, m£.mMM, Mz.l£T 7 V iJ V * If^WmWk (Valle, et al 
., Nature (1981) 291, 358-340 ) , ab&WiJ^M, Sf9 , Sf2K 

Tn5^£n htiX^Z> 0 CHO t t X ii > # K > DHFRjffc^- £ L tzCW *BJ& 
-C^^dhfr-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220 ) ^CHO 
K-l (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) ^fflCffflt^ - 1 t) ? 
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Lv> 0 !t3£«^<7)^^^-c7)igA{i> Mz.lt. DEAEf* 
^7ft-7 * U sKv-ADOTAP U Vif—?V^4 M±m) £ 

[0 0 4 1 ] 

ffl&lMf&t Itli, WxJf, -nf7t • (Nicotiana tabacum ) 

MBJ&tLXlt, Wx.lf, ^y^n^-fex (Saccharomyces ) ^ 09x.tf 

„ An^-feT, • -tUfyx (Saccharomyces cerevisiae ) > ^^cl> Mx. 
(i\ 7X^;^;l/^ (Aspergillus ) JR* #!lxJi\ 7^^;V^^ - —If- (As 
pergillus niger ) if^A h tlTV^&o 
[0 0 4 2] 

, TCJii® (E. coli ) , mx.it. JM109. DH5«, HB101 *£&mifhtL, *<7>m, 
[0 0 4 3] 

£ftP>Offlfl&*BMfc-r*DNAfcJ: ^fME&SfifciWIlfefcin vi 

t^T^-So MZ.lt. DMEM, MEM , RPMI1640 

, iMMzmm-r&zttfx^&o *<di&, *m i Mtfm (fcs) &<Dm.tim%Li& 
»j lv> 0 ant. ^3o~4or-e^i5~2oo^r^fv^ ^Rmstrig 

[0 0 4 4] 

— in vivo -CS6»*«^$-fr*^i: Ltli, »ll5*ffflt&I 
[0 0 4 5] 
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LT(i, 7**, "7^^, ^y*ffl^4ii^ti4 (Vicki Glas 

er, SPECTRUM Biotechnology Applications, 1993 ) 0 ££n Pi?UStitJ£ffiv> 
F 7 >7 y x - 7 ^»*ffl^4 i ^ 4 0 

[0 0 4 6] 

t^ttfflLTUv 1 (Ebert, K.M. et al., Bio/Technology (1994) 12, 699- 
702 ) o 

[0 0 4 7] 

H4:i:i:J: »), CO*^30»^§^IfiS^II4ii:^i4 (Su 
sumu, M. et al., Nature (1985) 315, 592-594 ) 0 
[0 0 4 8] 

M0N 5301-}$ A L> :^n-*T^o;^f 'J^A • 7^7ryi>^ (Agr 
obacterium tumefaciens ) <£> <fc n ft'*? T V T tCjgA-f&o V7* 
^Mn, Mx.fi\ ^n^T^- • (Nicotiana tabacum ) lCjg#S<£-£, 

?;^0|J: D^fllO^U^'/f K*#4: t^ti* (Julian K.-C. Ma et a 
1., Eur. J. Immunol. (1994) 24, 131-138) 0 
[0 0 4 9] 
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10 0 5 0] 

7h^*77^-, WkZV-? h y^-y-i -*g&mf hfl%> (Strategies for Pro 
tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 £ 
nf>«^n7h^77>f-l±, »nvh^77^-, ^Jx.{iHPLC. FPLC^(7) 

[0 0 5 1 ] 

r--tr\ 7nf^f y*1 — y)]/ui/fr—-t£%¥i) t Rl\t*bti&o 
[0 0 5 2] 

WiM&%.*#M L T#7t*LiflL/t> -f^T <7) ^77<D!K'J7n-f ;i4/t/ffc& «t 0^ 
[0 0 5 3] 

mmfen&vm^t Lxmmzti&s&wn. *<D&&t%&W}yo&Kmm 
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[0 0 5 4] 

fcLTli, WAlf, SSK^T^y* (N) 5fctfBrfi-*#A'#*>' (0 *3ISWf^ 
[0 0 5 5] 

[0 0 5 6] 

&fo® g Ol&tf Ltl±, Wictf, -r^x, 9? K ^AKf-^WmZft 
) > 00 AWN #~^-»f;K r#r-<f;K -rvhfcfc, ^y^y"J-^mm^ 

[0 0 5 7] 

f^tn^frPBS (Phosphate-Buffered Saline) ^S^Tfc^-Cjg^il;:^, & 
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[0 0 5 8] 

# u * n - -J- ^fcfrfc * # & K f± „ jflLvt * (ftPJxWLcoirLifc Is'Ob t& ? ±# LtzZbte 

-rases*:* ? -7°'; yy^-ttiTy 4 -tm ^^m^x, ^®e®^>^ 

£iSit1-&Ij^£#'C > ^^Ci^I^ynff >A^^v^l±7 , nf^>G*7 
[0 0 5 9] 

^ ><b<7);fr&(Galfre, G. and Mi lstein, C. , Methods Enzymol. (1981 

) 73, 3-46) fi:$i:tft^i:^|^o 
[0 0 6 0] 

#iBifeitt^»-j: ^nhtitz^^-yv k-t{±, a#<z>a^**, hat 
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[0 0 6 1 ] 

'j 0IIx.f*EB* * ;i/^HflR«£L^H b 'J W«$*in vitro"Cg6®, 

-f & ^n-v*fflj^ 0!lx.tfU266fcBl!£'£-«i\ ®eK^^il§£-*&14£*tt*j?rM 
WUtt^Itt^'W/'J K-v^H^^t (#^BS63-17688#<& 

[0 0 6 2] 
[0 0 6 3] 

JSC & « £ e US KSSEflUfeX fi <£> * ^ L XtfLfeM&mm * ^# 

h^#£Ip^-f (S^<2rli#-^W092-03918> W093-2227, W094- 

02602, W094-25585, W096-33735& <fc D f W096-34096#BS) o 

^<7)^»^^itfeT- (oncogene) i:i i)M$*/:«^fflv>tU^ 0 
[0 0 6 4] 
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HLZ^ttzffi&pLmttfet LT#& i ttf-C^2> (nx.lt, Borrebaeck, C. A. K. 
and Larrick, J. W. , THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #EfJo ffimx-MJfilW 

, -ett^n- Ki-^,DNA^^^ y; h*--?xiitfifezm£.t2>m / f i ) y^m<o 

[0 0 6 5] 

^^^8ff>t^in:«lfpt/-e*oTJ:v^ 0 fajilf, fcufcifJt t LTfi, Fab 
, F(ab')2, FvXlittmtLm.<7)Fv*MM% } ) > * -XM^Zittzi' > V )1>J- ^4 
>Fv(scFv) (Huston, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 8 
5, 5879-5883) tfmfhti&o JL^W^ti, fofoZmm. flOAtf, ^ 

(fll&tf, Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, 
M. and Horwitz, A. H. , Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, 

A. and Skerra, A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E. , M 
ethods Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et al., Methods Enzy 
mol. (1986) 121, 663-669 ; Bird, R. E. and Walker, B. W. , Trends Biotech 
nol. (1991) 9, 132-137#0S) O 
[0 0 6 6] 

fcvfWIfli^ t IT, *° 'j ^ V y >f V n - ;l/ (PEG) ^(D&mftl^ t L tz 

i>&^zti&o z\(dx 9 m%mmm*nz>K&, nhtttz^m-it^m^mm 

[0 0 6 7] 
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[0 0 6 8] 

^ - # ^ a , -7^;v^-, l£*mi§, a*f, SDS*° 'JT^'J;v7< 

%> Z. t^X^ Z> (Antibodies : A Laboratory Manual. Ed Harlow and David Lan 
e, Cold Spring Harbor Laboratory, 1988) Ztib KUfcZ tl& <DXl±% 

(Enzyme- linked immunosorbent assay ; ELISA) ^IZX *Ht? it^tl^o 
77^t^-^dv^77^ -Cfflv^*7Ai: Ltli, 7 p nf'f>A* 

*7AtLT, Hyper D, P0R0S, Sepharose F. F. (Pharmacia) %?tfmfbHZ> 

o 

[0 0 6 9] 

77 4 —7-<i -?U~? Y ?y 7 4 - W«7n7 h 7 -Y - t LTJ±, 
If, ^ft^i^07h^77'f- > Iitt^nv>^7 7^-, r^Mii> i£ 
^07f^77-f-, n t h ^9 7 J -^■&mfbix2> (Strategies fo 

r Protein Purification and Characterization : A Laboratory Course Manual 
. Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996 
) 0 Z.tib<F>?U'? Y 7*77 4 -fiHPLC, FPLC^^M^n-r h 

[0 0 7 0] 

Mffi&Q&ykMlfk'm&i (Enzyme- linked immunosorbent assay ; ELISA) , EIA (W 

mft&mfem , ria (mit^rio^) aa^i^^^ST/B^a^a*-? 
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tt»n:H s f^o sett lts6s«k\ enx-wr-e^c 

^l)iJtMLtUv>o fct^^ttM^fi, BIAcore (Pharmacia^) fcffi 
[0 0 7 1] 

[0 0 7 2] 

:it OSMflJ fctt, A:T (fcrtf LRHAOJ»^»±U) > G:CO:0ti£*ib&»& ft £2 

Lfc* ? V*?- K^-C^tcfflffiE^jTJb^^HISPjtt-r, ^ 
ft < £ &70% „ «fi L < ti^ft < i>80% , X <0 £f $ L < (i90% , $ <b K*f £ L 

Kli, jtlK (Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. Sci. USA ( 
1983) 80, 726-730) KIEfc^T^:* 1 ; \Z Lfztfz.l£ X v> 0 
[0 0 7 3] 

r <d x o. ft mm iz a , m&jMittnik&^m mzm^zyu-r*??'? j-?- 

, mMitt(D%;M$:&lh1r&tzfr<D-7n--?^7°7 J-?-, U&m=?<Dfkm.*M 
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[0 0 7 4] 

[0 0 7 5] 
[0 0 7 6] 

[0 0 7 7] 

tCil), ^0$£^X(if8tR£IM : L*:'K mRNA O^JS&'KjI Lfc 0 LT, i( 
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[0 0 7 8] 

ttz, i&gK/sc-c, k^ij, ^^b^'j, mmnmu &mm. mmm, m 

iZ L ^**o tilt & £ <h 76 ? -t? § & o 
[0 0 7 9] 

[0 0 8 0] 

£TjteH*EU Sfi L^t^SClt^iSo Mx.l£. 0.1 ~100mg/kg> 
$f t L < J±0. l~50mg/kg^)|&H-C^i-^^ &o 
[0 0 8 1 ] 

[0 0 8 2] 

fc*B*iw&4>fc < t ^15^ * u*?- k vzmm 
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[0 0 8 3] 

£f u jb l -c^jR^^ae*^ ? k 1* . w *. ti\ ftifttw* k £ if & m. mm. 
jm^mk^ (a) tt«»iW^±fB^*«tt$-**xe, (b) mm. 

fc&ifcBfc, 9x^r^n?K Millie, ELISA& if H J: *9 fT 3 - t 
[0 0 8 4] 

XfYJ ADNASE^U (rtHtt^^ee^J fc^tr) Ojfi*BB?!U * tzit^r<D^nm 
[0 0 8 5] 

y7^v-tLtfflv^tL-&f^ #y^^l/*f-Kti, MUt. 15bp~100bp 
$f£ L< t±17bp~30bpT**o WWjWs^Sfcfi*-^* 

J:v^ 0 i©i^fi«fcUli, Milt itfsT-^-^V^fl^ 

[0 0 8 6] 
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ft h*<7)DNA*° 'j ^ 9— -t?*ffiv>„ 7>/AA^v-t'J ^ U:*^ Kft 
[0 0 8 7] 

: f-0(E^i»*lfttfi-r&Xg*'&tr^-C*-5o 7 ftt&fcfr&Ji, (a) 

=RtfcfW £ _tSEO# V * * V ?- K * &ftb $ * * IS , ( b ) RttlfcifcH- 4> <£>mR 

«t dft^Sli, #!lx.(iV-+F>^^rV r^-tr-va > -^RT-PCRft <fc Off 9 
CI t &-C § * o RT-PCR£ n m L fc*fc£ »± . Afr W H ( a ) tfctfcifcH-* OmRNAd* 
t»cDNA*^-t*Xe, (b) ^L^cDNA^itMU, $W#'J^^tf 

K^^^-HtfflK, #';^9-4fataiRjcs*ffft"5xe, (c) #v 

y , ; r ^ -tf — v a y ^RT-PCRfi, teftKDmttH^tmiz X t) ft n £ £ 7& ? -Tr § & 
[0 0 8 8] 

fillip \z & ^ * ^ £ £ ti^M fctfethf- £ - £ k <t o tk&Zff o - ^-e § & o 
t*^1?**o 0Ox.tf> -LIB** l/tf F^^^fv-t tr, ftlfe#*>e>^. 
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$t LfcDNA£i!M £ LT, PCR (Polymerase Chain Reac t i on) i£ & £1- J: 0. %tfk 

(^!lx.(«##^) (Dm&itt<Dmmt}k&i-& ft 7 
[0 0 8 9] 

[0 0 9 0] 

z\<7)£ 7 tejj&b. Lt, PCR-SSCP (single- st rand conformation polymorphism 
> — ^ili^^lSaa^M)^ (Cloning and polymerase chain react ion-single-str 
and conformation polymorphism analysis of anonymous Alu repeats on chrom 
osome 11. Genomics. 1992 Jan 1; 12(1): 139-146., Detection of p53 gene m 
utations in human brain tumors by single-strand conformation polymorphis 
m analysis of polymerase chain reaction products. Oncogene. 1991 Aug 1; 
6(8): 1313-1318., Multiple fluorescence-based PCR-SSCP analysis with pos 
tlabeling. , PCR Methods Appl. 1995 Apr 1; 4(5): 275-282. )&mfbtiZ>o 

wmim l tim £ <vn>xmm z&j&tzo z<dmml tzmm * u&m * 

KJfc£t\ ^BIiKl^|5lDilft(7)-'^IDNA^^^f4S^#*(l1"^o -MWi 
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[0 0 9 1] 

fit4o *i*B$*L&|EHfc LTfi, ®#200~400bpfiJ$OS$^$f $ Lv^o £fc 
fiSbftfeft* bf^f-vft^cio T «l» L /:Sfti * An x. TPCR £ ? - K 

»»^tt#DNA»fM-Ott®twJ: ») Sit. MS. (20^25*;) Xft 

fflU PCRK <fc o Tfflgif fll U *ti*Um*s-9x->i'>r-rZ>ZbK£ *) . 
[0 0 9 2] 
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t^m (c) mmLtzwAzwm'r&jim, (d) DNA8ffJt£^o*££^S£ 

T^li-^>X®, (e) frJS|L£DNAItff>Hc2tU tfcffi*Tlt£ L7»#&^?> 
#V % >? Vlrf- Y*7°u--7b LX'U 7*'J Xzm>JLM.. HXXf (f) 

[0 0 9 3] 

i<^i 9 LTti, $IMll«JtS#I!I (Restriction Fragment Lengt 

h Polymorph! sm/RFLP) £fUffi Ltz^i, PCR-RFLP£& ^ri^tf *b *i* 0 DNA£ 

zzmtm m^w^^n^) tit^Lxmti-^o z\(D^mifziz&mz 
^ts-mftzpcm^ =t o -cities l, -etL^tt^^ijPi^-eMs-r & ^ctot 

[0 0 9 4] 

£tz, ®L$i%frbmWkLtzDM<7)iXt>t) HRNA*fflv»-C<>R^tw^ffii-* iJ:^ 
BTtlT'ab^o ^O^^ffili, (a) ttlMh^&RNA^ IS, (b 

) ^i^tCJSC-CWISlLfeRNASr^lii-SXe, (c) #*LfcRNAK*frU *fctb 

«X5ff A (d) 1&tB$ft*:RNA<7);*:§££> trnM^^b^Mt £X*1 
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[0 0 9 5] 
[0 0 9 6] 

Z\coXd tejjfeb LTti> «^!JitJS^@B^^^*fiJ^ (denaturant gradi 
ent gel electrophoresis! DGGE) i/v&lfbtl&o ^Witte^O— *£VMi 
^ g& £ ± f a 7° 9 >f ^ - * ^ 4- ffl v > PCR& * f HJ: o X if 46 1 , i 4r * ^ 

(Dm^n^m.B.^w-m-t^^^x^^K-mi %^x^&#vt?v k$* 

[0 0 9 7] 

i; rfj? ^ Uir^ K (Allele Specific 01 igonucleotide/ASO) ~fV 74 J d~ 
is a y fcimm X § £ o ^H^^i- 4 t #x. fL*«*E9!l *^-tr * U =f * ? 
U * KSrftK U d tL t IfcN-DNATVN ^ ■/ U ^ -tf - v 3 > fcfi^-tf 2> t „ IE 

£ tc X V miff & ttK £f L & if [:J:DttflJTl4o * , U * U 
-SB, * & Wi<£g&£PCR&& t"l/ZX oTiiipmL, rtt^y^X^ K^**-** 

tTtiMiiRNA^^N^ y; ^ -tr-v 3 > 
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2f -Clftm-t * - K «t o X%tm<nftfe*%i&1r & - £ &o 

[0 0 9 8] 
[«#!)] 

[I»J1] HLA? yxmrnvy-rj ? uifT-U h "V-*- 

itfE^-^^T-n^ TflJ^HLA-FilfS^- (Mizuki, N. et al. (1997) Genomics, 42 
, 55-66; Shiina, T. et al. (1998) Genomics, 47, 372-382; Shiina, T. et a 
1. (1999) Immunol. Rev., 167, 193-199; Tamiya, G. et al. (1998) Tissue A 
ntigens, 51, 337-346) i^KRX>\ HLA-B& «fc tfHLA-Citfc^Sr^tf l.ffllbOHLA 

M^758l@[ffI^$tL^o Jill±Ov>f^nff7>f hoH70it:Mlt, B*A 
*HK*3*t*^tt#**5M*fLfco -<7)9*»38^ii'lt#Mft^<. ^xo 

(Tamiya, G. et al. (1998) Tissue Antigens, 51, 337-346; Tamiya, G. et a 
1. (1999) Tissue Antigens 54: 221-228) 0 ZtihWmwJ 9 u^r^f^A h 

V*-?s( 7 h [MICB, MICA, HLA-B, HLA-C, HLA-A, MIB (Grimaldi, M. 

C. et al. (1996) Hum. Immunol., 51, 89-94) ££#068265 (Weissenbach, J. 
et al. (1992) Nature, 29, 794-801) ] tf># ffi J: *K 'If ffcfiK^fritfc"^ 
-7J-# ? ft45^ 1-^^>*>4l.lkbH 1 0(7)f!|^trHLA7 7*1^1*1 HJgft^^ 
o iik±(DMmm^m^-^-KX ^ b#3 (MIM 109650 

) , ifett^SP^K^K^itritaftt^ll^ (MIM 191390) fc^ofcHLA* 7*1 

[0 0 9 9] 
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#HI 2 0 0 0 - 1 1 2 6 9 9 ^- V \ 37/ 

it £ gtsg-r & tz t> \z , ±i e<7)38{@ ^^mgisii^ d i hh £ ffl v> r mm mm o 

•7>f * n+h^9^ M«^v*9 5MPM6^35K$M&"t3 (C1_2_A, 232kbHilS#ffl9 ; 
C1_4_K 91kbtftiE«lJ ; Cl_2_5, 19kbfm#1RI ; Cl_4_3, 29kb^n^ rfij ; Cl_3 
_K 31kbr- n ^ TM Cl_2_6, 89kbr- n * Tffifl ; Cl_3_2, 143kbr- n > Tf IJ ; C2_ 
4_4, 200kbr- n ^ TM C4_2_12, 457kbx n * TffiiJ I C4_2_25, 618kb-r n ^ Tffl 
; is X TO_2_1K 831kbx n ^ Tffl) (01) a 
[0 10 0] 

*&*^»»±33.9jK-C*o^ (SD=15.3) o 3fc*gjfiL<£>£PW^ #EF2£?>i¥*ffl£ 
[0101] 

^I^it^-7^^nff 7^ Y&<0 &&&&& 4 W^t-v 4 YTV)V 
(DMttm.) *m%.1r&fz£>K, ^3fctyg6-FAM, HEXSfctiTET (PE Biosystems 
, Foster City, CA) t5'«*lit^utCJ: 0, -fflltt^ >f v-Sr^lfi 
LtZo 9 nff9>f h (C1_2_A, Cl_4_l> Cl_2_5. Cl_4_3, C1_3_U 

Cl_2_6, Cl_3_2. C2_4_4, C4_2_12, C4_2_25> C3_2_ll) OifipI^^/iPCRy^ 
^■v-^^nc^LfCo PCRRlSll^ti, ^VADNA50ng, dNTP (#2.5mM) 2 
10X^y7 7- (lOOmM Tris-HCK pH8.3, 500mM KCk 15mM MgCl2) 2^1 
^^^^JI!l7j|^]i3J:ra7j[oJ7 9 7^^-20pmol, $ <b K * * 7?gJlx.TaqsH V * 
(Sffiit, B#) 0.5U^ft20^ 14»^tf 0 96X^553^^7^ t) {0 

mw&.^i^tz\k, sin-— r;v9->f (sm) ^fflv^-c, 96r i^w, 

jh/^y ~7 r - i:rl^- L/c±7?GS500 Tamra (PE Biosystems) <D*)r<t XW&~?- # 
-t b *>\,Z&V-y\ZT-77 4 U SKjDNAv-^^>+f--^^T, 8MJjU?t£-^ 
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fiGeneScanV 7 h 


(PE Biosystems) 




[0 10 2] 






L^c 1 J 












77 — 










C7_2_A 


Tel (0 kbVMlCB 


(CA) 23 


CA: AATAGCCATGAGAAGCTATGTGGGGGAG 




Cen (89 kbVM/CA 




TG: CTACCTCCTTGCCAAACTTGCTGTTTGTG 


CJ_4_1 


Tel. (40 kb)/A//C4 


(CAAA) 6 


CAAA: CGAGAACAACTGGCAGGACTG 




Cen (6 VhVHLA-B 




TTTG: GACAGTCCTCATTAGCGCTGAGG 


CJ_2_5 


Tel. (62 kb)///M-£ 


(CA) 4 AA(CA) 20 


CA: CAGTAGTAAGCCAGAAGCTATTAC 




Cen. (19kb)///LA-C 




TG: A AGTC A AGC ATATCTGCC ATTTGG 


CI J J 


Tel. (26 kb)/WM-C 


(GGAA) 18 


GGAA: TAGAAAACGCAATCTCGGCC 




Cen. (71 kb)/OTF3 




TTCC: CTGGATTAACCTGGAGACTC 


CI J J 


Tel. (27 kb)///L/i-C 


(TTG) 8 


TTG: CAGTGACAAGCACCTGGCAC 




Cen. (69 kb)/0TF3 




CAA: GCCAGATGTGGTGGCATGC 


CJ_2j5 


Tel. (85 kb)/tfLA-C 


(TA) I7 


TA: TGTTCAGACCTCTTCCTGCC 




Cen. (llkb)/OT-Fi 




AT: GACTAGCTCTTGACTACTTG 


CI J J 


Tel. (37 kb)/OTF3 


(TAA) l6 


TAA: TAGG G ATGGTCCC AA ACGTG 




Cen. (7 kb)/S 




TTA: CCCGTGCAGGACTGATCTCC 


C2JJ 


Tel (80 kb)/S 


(GAAA) 6 AAAA(GAAA) 3 GAAA: GGCTTGACTTGAAACTCAGAGACC 








TTTC: TTATCTACTTATAGTCTATCACGG 


C42J2 


Tel. (75 kb)/DD/? 


(CA) 13 


CA: GAGCCACGGAGAGTCTCCCTTTATC 




Cen. (89 kb)/TUBB 




TG: TCCAGGAACTGTGAGTAGTAAGAAC 


C4JJ5 


Tel. (69 kb)/TUBB 


(TG) 16 


TG: TCTTCTGTG C AAGC A ATGC ACTGTAC 




Cen. (47 kb)/HSGT260 


CA: ATGTTACn "1"1 AGAAGATAACACTC 


C3JJ1 


Tel. (50 kb)/tfL4-£ 


(GA) 22 TA(GA) g 


GA: AGATGGCATTTGGAGAGTGCAG 




Cen. (21 kb)/M/CC 




TC: TCCTTACAGCAGAGATATGTGG 



v - ij - & h t u * rm (DM K , C1_2_A, Cl_4_l , Cl_2_5, Cl_4_3 

„ C1_3_K Cl_2_6, Cl_3_2, C2_4_4, C4_2_12, C4_2_25i3 J: U ? C3_2_1 1 "C & & ( 
Ell) o R&&m±*&Wmblz£c>X&feZtLfz&mr-?frb&feLt: (Sh 
iina, T. et al. (1999) Immunol. Rev., 167, 193-199) 0 # -(i-f^TTa 
miya£> (Tamiya, G. et al. (1998) Tissue Antigens, 51, 337-346; Tamiya, G 
. et al. (1999) Tissue Antigens 54: 221-228) CioTiS?^, Tel fix 

: 1-2 2 t Ltz 0 
[0 10 31 
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(PH*f 5e) Cio T^f o P«li#ffiffi-C«ill £ ft*: v >f * n -tf-r 7 >f h T V 
^©afe**i-*ifc»wJ:oT*tjEL^: (Pc) o Pc<0.05O*ifc**fetfWKW*i£: 

%k(OT\s)VKm^&^-Tj -7 4 y^)\<y&^(DJEmm^kfc (exact P-value 
test) f±, GenepopV -7 h ^J-T/^y^-v^^^^^^^^iSilri^ioTv 
(Tamiya, G. et al. (1998) Tissue Antigens, 51, 337-346; T 
amiya, G. et al. (1999) Tissue Antigens 54: 221-228; Guo, S.W. and Thomp 
son, E.A. (1992) Biometrics, 48, 361-372) 0 -7iI«U£t;:tt, 

Hffi^T^&^v^ jpJ jSC*** -So 7 1/ ;v» s < 5<?)*§^ £ tBSiciot 
IB£?PP (exact P-value) fcjffflLfco ^-T"V -7 >f >^;^*¥ft^i:l L 
Tf±P<0. l<D7km*mi&)^±tfr%: Ltzo 
[0 10 4] 

at##H^»t&HLA-Cw60^aS*JK (76^!I4 , 8^J, 10.5%) te%m~m<. Pc 
ffi»i0.02T*ofc (^-yXJt = 15.88) o $i2 iZTjkLtzM*) , PdlK*t LT<0.0 
50^ftWW^^B^-efS*6^tt^T WWiMT<7>4oc7)-^ ? Dtf7^ h 
MT'jlWiSft*: : Cl_2_6<7>7 WU303 ( z 2 = i2.62, Pc=0.0015) , Cl_3_2<7> 
7 1^357 (^2 = 7.91, p c =0.0034) , C2_4_4<9 7 WV255, 259 (ttl^flx 2 
= 9.53, Pc=0. 0012^3 «t V s x 2 = 11. 58, Pc=0.0022) , C4_2_12<7>7 WW 223 ( z 
2 = 7.59, Pc=0.036) 0 4 9 n-9-f 9 W h ^- # - £i3»t& T W/^ffr^li 
it ipSKff tf- Ot/fXI tc^o'v » T o o * Wife * ffl M i^Ut) hfifz(D (±C1_2_6 
<DTls)]/303-C3b'Dtz o Cl_2_6^P>C4_2_12S-C<^Eit K&&40 <7)-?J 9 0-9-7- 

(^ 2 £ «fc 1 ) o 
[0 10 5] 

ffi IM * S £ W* 7 V ;u 
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40/ 



ON On Cvi 

tj- \o ^ri 

O r«1 o O O 

o © o o o 



88885 

oooooooo 



CM o 

o o 



ts vi - r- ON — r-"(N<N 



3 - ? ? ■? ? ; ^ ? i 7 

•<t ~- on ^ r- on T^^mvovo 



OOCN OOOCNCNOOvSo 



t-* «"> On rO — On 

TtfNj«soo\o^»r>«o(Nr-o 



oo oo vo 



o o ^ ^ "S" w < 

' ' ^ ^ JD X) 

X2 -O X> JO X> -US 

j*; _^ ^ 

On — . On 

(N M M - 



M £4 

r» oo — 

vn ~> f> 

SO oo 



^1 ^1 in . ^1 ^1 vo . fN , ^1 ^1 ^1 S l ^1 

cm Xh ( cm ( ^ ( f >1 | <N ( ^ ( ^ ( ^J- } <NJ ( rs J| r N| 



a (c) HU-C»fi^tf>MlIK#11U (t) HLA-CSfS^-O-r n ^ TtSOo 
[0 10 6] 

^^¥^(7)^t^Mi^^^1-^)^7"n^^^M^ (Raymond, M. and Rousset, F. 
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mm. 2 0 0 0- 1 1 2 6 9 9 i-V. 41/ 

(1995) J. Hered. , 86, 248-249; Rousset, F. and Raymond, M.' (1995) Geneti 
cs, 140, 1413-1419) JCB8i"4-r^3 7jI«lffi (Guo, S.W. and Thompson, E. A. 
(1992) Biometrics, 48, 361-372) Ci^ JSLbtf>lHItf>T>f 9 u^t 7 << \ 

(P>0.25) o i^»wi*LTm#»t?t±, g3i:-t^L^i 
*K 5o^Mfi^vN-xV-7^ (P 
<0. 1 ; Cl_2_5, C1_3_K Cl_2_6. Cl_3_2io X D f C2_4_4) 0 5o<7)^l£-C 
{i^xn^^<7)^^^M^/6 ? ISi6^tL/; (P<0. 1 ; Cl_4_3, C1_3_U Cl_3_2, 
C2_4_4*3«fca f C4_2_12) 0 ifiKfcfLT, XJ^^ommii^-ftKD^ - 7J 
-\,zi>U#>htL%fr^tz 0 Cl_3_l3&*f>C2_4_4t"COE«H**3oO-7>f * n-tf- 
f7^f M (C1_3_K Cl_3_2i3 J: O f C2_4_4) ^tdWW 
te£: i>iz&M%?m&ftbtLtzZti*&Bl l zmir2> (M 3 is J: VW 1 ) o #^ C 
1_3_2£ J: £FC2_4_4f±. v>i»*L<04to£-C*>S*TW*«:PfllU3S t/c 0 
[0 10 7] 

[i3] 





HW a 


SE 


AfP b 


SE 






C7_2_>4 


0.3939 


0.0043 


0.2881 


0.0042 


0.801 


0.763 


CI J J 


0.2443 


0.0016 


0.7024 


0.0019 


0.633 


0.613 


C1JJ 


0.0063 


0.0006 


0.1599 


0.0042 


0.883 


0.842 


CI J J 


0.1968 


0.0065 


0.0362 


0.0028 


0.89 


0.829 


CI J J 


0.0286 




0.0203 




0.561 


0.461 


CI J J 


0.0889 


0.0023 


0.1776 


0.0027 


0.676 


0.579 


CI J J 


0.0172 


0.0005 


0.0051 


0.0003 


0.848 


0.75 


C2JJ 


0.0097 


0.0004 


0.0093 


0.0003 


0.655 


0.553 


C4 2J2 


0.3006 


0.0052 


0.0303 


0.0013 


0.679 


0.635 


C4JJ5 


0.666 


0.0041 


0.6684 


0.007 


0.466 


0.481 


C3 2 J J 


0.1837 


0.0057 


0.4787 


0.0078 


0.9 


0.895 



JEWmm (exact P-value) f±. &TF<D/*? ^ - 9 - *fl|v>4 y&M&; 
t:So' (yU^ysVCio Xl&feLtz : 7* ^ •67-1' -tf- v a (dememo 
rizat ion number) =1000, -f-^=400, ^7 •f-lIH^fc 0 ^S^=8000 o 
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t^^Lf:o.i*iwicT^^iL/:o se, mmm^o 

b /n-t-v -7 >f > ^ ^ y^ffinffi MiEU KM1r ^.^t-o g^te^o 
c K 43 & ^ -r n ^^#«E^^#fito 

d ,feif *H K ft * ^ x o ^^JS^^ffliJ® o 
[0 10 8] 

±|BWJ:9tw, )»*fL^vf^ntf7'f h *»C1_2_6^P>C4_2_12* "Ceo 
E«Hffi*-f44o (Cl_2_6, Cl_3_2, C2_4_443 J: XfZA_2_\2) T\ IttWit 

-7 >f > y^ffiMtix \z J; 0 , Cl_3_l <b C2_4_4 £ "CO EJt C*S3o07 
;7 n+hir 7 (C1_3_K Cl_3_243 X tFC2_4_4) t\ Wtibe43 i^fn 

lcp'ftM^ft£wpU"Cv> 7* -7 ^ >^ yspmfr h omMftfaMifiMtb h 
ftfz ($t3&XVmi) o Cl_3_243J:0 ? C2_4_4{iv^-r^(7)^t ^^a6T 

2 ) ti, < &v>& coo. &mLA : &M-C$> Z>zt 

•f2>i><D£&t>tiZ 0 J£Lt fc, Cl_2_6 (HLA-C(7)89kb-r EM rfflj) 

£>C2_4_4 (HLA-C6O200kbf- n ^ TIB) * -COlllkb^EJt^ T 1/ ;1/5NIj43 <£ 

>95%0#3R7Km-C*1!ri4te«HMLTM«:*3i««-C** t^l&Sft 

& (mi) o m#43 «t winof- tir#. 7*- * ^ 

m#K43tj-&HLA? 7^1 (HLA-A, -BfiiV-C) 43 J: O 5 "^ 7 XII (HLA-DRB143 X 

lk-dqbi ) rv)v*m^ tzfcm/^m txy odd 43 «t 9 ^ h »; ? * &$n 

)»*fi:So'^ ##f^#^M^^^ttaf^^mA-CS^O^n^ TffiiJtc 
ft&t&ZtZmLfzPm^v^yy-r-ftiy-- Wrf-Z (Jenisch, S. eta 
1. (1998) Am. J. Hum. Genet., 63, 191-199) 0 
[0 10 9] 
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%:%WK± <0, ItilOOkbC lm^m^fk^^WtfcZIXtz^J ? 

[0 110] 

imm) 

SEQUENCE LISTING 

<110> IN0K0, Hidetoshi 

<120> Methods for mapping genes 

<130> C1-A0004 

<140> 
<141> 

<160> 22 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 1 

aatagccatg agaagctatg tgggggag 

<210> 2 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 2 

ctacctcctt gccaaacttg ctgtttgtg 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 3 

cgagaacaac tggcaggact g 
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<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 4 

gacagtcctc attagcgctg agg 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

cagtagtaag ccagaagcta ttac 

<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 6 

aagtcaagca tatctgccat ttgg 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 7 

tagaaaacgc aatctcggcc 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



#M 2000-112699 

<400> 8 

ctggattaac ctggagactc 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 

cagtgacaag cacctggcac 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 10 

gccagatgtg gtggcatgc 

<210> 11 
<211> 20 



^-v ! 47/ 



20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 11 

tgttcagacc tcttcctgcc 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 12 

gactagctct tgactacttg 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized primer sequence 
<400> 13 

tagggatggt cccaaacgtg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 14 

cccgtgcagg actgatctcc 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 15 

ggcttgactt gaaactcaga gacc 



#112 0 0 0 - 1 1 2 6 9 9 ^-v : 50/ 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 16 

ttatctactt atagtctatc acgg 24 

<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 17 

gagccacgga gagtctccct ttatc 25 

<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 18 

tccaggaact gtgagtagta agaac 

<210> 19 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 19 

tcttctgtgc aagcaatgca ctgtac 

<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 20 
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atgttacttt tagaagataa cactc 



25 



52/ 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 21 

agatggcatt tggagagtgc ag 22 

<210> 22 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 22 

tccttacagc agagatatgt gg 22 



[mi] 
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7 >f h £ -COjgjt (kb) Sr^Lfco 
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1/E 



i] 



HLA-X HLA-17 HLA-B HLA-C 



»ER<* 



1.0- 



I 



0.001 



HLA-E HLA-30 HLA-L 



2 *g 2e 




5 8 

i 0- 



fP>7 



H h 



H — I — h 



2 2 22 2 2 

v 'm y*» i"* i" 4 r - 
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mum] & l 
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mm 2000-112699 
IB 1 A 1 1 I S 



1/E 



1 . B 

2 . b 



[ 5 9 9 1 7 1 2 3 5 ] 
1999^12^ 60 
W^JUS)?*^^ 1 5 8 3 - 1 - 1 0 1 

2002^12^ 20 
W^JI|*«iferUAEilikll-Ti 1 9#^fe3 5 



miiE#-t mSE#2 0.0 6 - 3 0 2 9 5 9 4 



